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osiag&c^-f >>f yA-# i i o<57n-f>f y>ftf- h<DWMitma> b^y 

X$y*/3Zstf-h (TG) 1 1 1 Hlf^y FK&1RZtl1t/*X h^>S?X# 1 
1 2. ^«k^«-^m^M01f^©fe«)©2^i^$ti^>r 1 1 3Sr^D 

>r 114 ®^©tc#snLT33*;, i 1 o©2o®aa 

#^^ica j eti : eti2o© h^>^^ vs/aytf- h^4o©-f>A-^^e> 

y a y a- # ©Aij^w«^ic^-r sias&i £ y KKSatt-t eiag& 

£#iUbTV^ 0 Tfc;bt3, 01 llC^VAT, «ff«H&-W?ctl [1], ctl[2], ct 
1[3] i:^©^'J>f>A-^?:i^tS h7>X$yJ/a>y- M16, £<fc 

1 1 7 SrflaVNfetmS&^Cel 1 type B £ U MWfc V^j&£Cel 1 type 
AHVf=. 0 Cell type A^li, ^'MV/t-^l 1 4 ^TOftsT SlfitC A;d$g^ 
Km&tc@£U 7n--rW 7/ iff- b^iif^y FlcH)tL/fc« 
, 7n-^>r>^(Z)raiCl-S^S:i:y, Cell type B"ettH»««#^- 
^*^^$tb-5*^©^^J:*J^ , y >f >A-^5t 1 1 4©7D-f>f y?#- 
h<D%JMfcZfi-o&o Cell type A©#^©«&$^£B£f^£<Z)|»^£M 1 2 
Cat-To mtpm&<Dftm<D&&<D (usee) « (Atsec) -£&y, lO^^il 

t^&o JWT©s#T**Mi©iii§iB£rav^o s i 2 cDig$imi:fr e>iuc§gm-r 

Sl^S^, tl^#5g^ctl[l] ©S|^«fi, ctl[2]<D$^«&, ctl[3]©SB^m 
^ck^AiJ^#^input[l](D^«&. input [2] 0>*^«fiL fflASg^ou 

tput©s&£^£LT£y, =gt$i&JiB#fS&*bT^£ 0 mmi)^t>^m<ommizy 

[0 0 5 3] 

^WOBBaHIB^^-^^KpftllBS^Cell type B 
£B#im<Z>g9#S:gIl 3 ic^-Tc gi 3©iiatf«ttttHi 2fcBf«|-e*6. 
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Lfc«»#*»*cti[i]~cti[3]©«ffc, irtjtt>%. Hi 2KifeWS1W»##jg 

-h©mb^9. ieig<z>##&«B£ic&, #iw»##» : ?-tt^ , u>f 

& ic J: y § ti T £ d £ s o 

[0 0 5 4] 
[0 0 5 5] 

(Hife©^2) 

1, -t5&t)*)«^lC«^*^-e$>S 0 Cell type C i±0 1 4 ©t!WM#^ct 
1[1K ctl[2], ctl [3]lCg^3;ftTV\§ y*/a>d*- h 33 <fc d <Z) 

*y $/a>4*- h K^tSNMO S FE T 1 4 1 

V*£ttlS»T?»»K Cell type D teHW*:^^ 5£»#«^ ^ T 
f r -###atg£#O^tttS{&-e&5 0 Cell type Cttt^ffi-a-nVMO 
S-f >/1-#CDA;fr3§HMnput[l], input[2]<Z>m&&«SC«&lC©)£U 7D- 

6. SI 5lCCell type C atf&^Oia&S/ ^ =l U- is a >©^t*^5ife» 

2 9 tBSE# 2001-3013412 
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[0 0 5 6] 

Cell type DfcJBV^T, Cell type Ctf>^£tC;J3V%Ti&3l*ra£l£f? »f 

^•u>r >;t-^©7D-f>f y?>f- hwmtmzAjjvt^ -t&t>*>. f 3© 

W&016^t o **jStCJ:y, Wf&#fg«J&^-#3»#3*U Cell typ 
e C©#^£|HfCi&S£^LTV^r£#W£o 01 6*CB:H&a|3ffi*LJa«:l, 
TV^B#imteW«-5§-3^ctl [1] % ctl[2h ctl [3]<Z>m&&£TS?gm&tC®jt 

S^^^^^o ZL©M£LT, Cell type D<Z>HI{&£ffl & £ t&S^SI £ b T 

^^mmitmmm^^cti [i] , ctim^ cti[3]<z>m&£^>K«&tcu m 
i] ~cti [3] <Dm&zwwitmj>ftT*tetf^> \?ntiuz®& Lfc^-e$)So a i 

7©output^^-m^^01 6©output^^-«^»|^Di^^T?S><5r il^WSc ~ 
il0filt^bfc-a-O>MOS^f>;t-^(i!)7D-f-f> 

h ©*0J©fl:©|gHc. g§i<z>«f£^ h;i/0litLTI&165i:i, fg2tf> 
LTi&3S#ftcO. ^3©«fil/<^ h^I*i:L/tl*fi5 
*J#«»k: W £ ili^f- # (Di&Sfig^^ & ffl vn * ^mnfrte e> "T, 
©fi2T^bfei»j, ^i©ifi^^ h;i/<z>Mfii£LTi&3Ii$ico, ^2©^ 

[0 0 5 7] 

3 0 2001-3013412 
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fctixDh^yx^yi/mytf- b £nmo s f e t *&ti* >r >>f yrt-z^an 
^'j>f>A-^©7D-f^f y>f>f- b^&tJMIt&ffiomgDitJy 

jy/i-zoyu-Tj yy?- bm*<D®mit<DV%<Dm&&mmMicR&<Dm 
mz&zn&T'&zfemz, wmitrnz^vj yA-zmjitt^y-iyrt-* 

<Dmj3i$ j £<D&&*'(yjyrt-*<D'7u-T4>i?>f- bn^^mmzmm 

T*£Z>fc8)T*2b*J. — A^#^in P ut[l] % input [2] LT. 01 

1 ©HIS& i: m Cifi ££gJS -5 £ SMI® * >f > >f > A- # © 7 □ - ^ W > ^ 

&ofc„ ZKD^JlIllIS&i: LTtt, 01 8 tfJ{C^bfcJ:^lCNMO S :7°©ffilC 

01 4T-^bfc0i&0!li:H*§t^ i!l^Hs#^©#aic ^>3>>f- 
h&tfPMOS FET5:^-rsfll5tS:#oimg&S:Cell type F £ U r©lt5t£ 
f#£&V^[IIj&£Cell type Efclt. Cell type E {C^f^SHIS&S/^ =l l/—>3 

9ic^-r 0 01 9 cfevNT#«fit^, M.m&&3%^om&$:mv 

otV^S„ *JlBfl:l$fC:*>f >>f ^-^070-f>f yf>f-~ bM^rfgnltm®. 
#high levelT'&U, T/'J >f > A- # ©7 D -"rA y Ftf- bSg^fgptt^ffi^l 
w level^«,SZli:^S„ Cell type E ^ttMRfiMB*^- # Sr^lC 

A^Jb^l-t-S^Tb^^o 02OJC^$tl£ Cell type F © ®{& 2/ ^ 

b~2/a>^T*tt, @19T^lfc Cell type E ©Bg»«MB#J*'5 i - # ©l& 

m&m& s & z n &w & „ 

[0 0 5 8] 
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f *>f w ^-rt-^cD^n-^ >y^£i&3gimcotf>«£L 

[0 0 5 9] 

H2 ltt=i:i-n>MOS>f >/t-#©A;&«^#, fSU$tfS#3»ctl [IK ct 
1[2], ctl [3] A*M#3B-?-inpi»t[l], input [2] (Z>«&% Zl©n^ - 

*>f >>f 2 i o<z>:7n-^w yftf- Y9fcf-f*m*WSBL 

h^^ck^m-rsr t^Rr|g&«fc^lCPMOS FET 2 1 3 S^bttli: 
g^StiT^szii:, fcJ:tf^:/U-f >A-#©ffi;fr^©&^c0i i©tmi& 

h^>X^ */*/3>>f— Mil ilNMO S FET 1 1 2 £J^T V^V^d 

^3^^bfca*i:^^fes„ 02 i \z7*-*m%tv>mwwM\z-D^TWLm-t 

in P ut[l], in P ut[2] K±m(Df&a<D%)Wik<Om> MUMfe*: ATJf S„ rtUCj; 

3 2 2001-3013412 
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[0 0 6 0] 

f&tibtymiWo^v h;i/^gavfgm«TSH dio) ^©My i?&y> rmsii 

[0 0 6 1] 

1 o] 





( 1> 


Vfgn{2\ 


1 


Vfgud[3] , 


= 1 


Vfga[A) 


1 




^ 1> 



{mi o) 



[0 0 6 2] 

11) IC^-To Zl^-ett, 02 1 Id^LfeMy, A##-if3^input[lK input [ 

2] ©agB^s&fc * >r >-f > a- # ©A;frfcMBfc-r£3SB^#* m i nP ut [i] , min 

put[2]£:U &*£>M&tttt&£Vminput[lK Vmin P ut[2h #^U-f>A-^ 
preinv[l], preinv[2], preinv [3] * A W > X- # OAJjKRm 

-rsagB^&^mpreinvtlK mpreinv [2] , mpreinv [3] £ U £■ * <Z>M*&ft«G££ 
Vmpreinv[l] % Vmpreinv[2], V mpreinv [3] t. b 3 CD"*? h JI/&m&®7gJB 
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1 (Df$3 <D^ YMZm^-tZ* 



[0 0 6 3] 



iWil 1] 



Vinit 



r Vmmput[l}^ 
Vminpu^Z] 
Vmpreinv[l] 
Vmpreinv[2] 

^Vmpre£nv[3]j 



1 

k 1 j 



r 1> 
1 



= E 



(9k i l) 



[0 0 64] 

num-ttiTmn (ffci2) aifitityft-D* vinitmm<Dmmi<omi <dk^ v 

Vrel = Vin+Vfgm— Vinit= Vin+E — E 

= Vin (»12) 

[0 0 6 5] 

3€tc, >f >A-*K:S&a&«^'rS"5 £ -*€:»K:A*L»WS^il(Z)* 

SimS&Hj&T'&SCell type G £ >f y A- # <D~y U —r4 y 9>f— V <OWB 

4tK£vmmmmmmT-* *u&?zz£i$^Mtem&nf&T*&& ceii type 

HlZ-?\,^T<Dm&y^=LU-i/n y$gg:%:&*m2 2 £.mz 3 }C^f„ EI2 2 
&tfH2.3K:J3H-C, AAfc-W? input [1], input [2] KM IT, Wgfc#|gM£ 
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mm v r=. z e> ra»#-3Jfr?-«<£<z># & e> -r A*m-^^©«^* - n > 
-*smx fesrt izmmx & 0 

[0 0 6 6] 

fcmi KDm&zm^t-o hil mi sR&mz nzmi,fcmmz& 

Tv^„ l^l&#£>, d©*«li(fl:ttj&fi/ : &H* , eft«*itta!<, 
StbT^-ft-rszit^nrigT^So 02 4ic^x«3o(z>w$t-fe;i/#afe/$'^ 

)v*%^zi/XT2*<Dmwizmvx&Mizfit>z.£tf-$-mx&2> 0 mm-tfrftcn 

-a-U>MOS h^yV7.Z(Dtymit*W±LbXftoZ.)ltf-ZSm\Zt£2>rc.&>, 
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[0 0 6 7] 

02 5tt2iii0na-D>MO S >f # C<fc U 2 A^-fM 

*mm*tz>m&T*$>v. 02 1 <dw&£ yiwttte-Wfcti [i]~cti [3] siibsju 

V*T, 3 -D<DZ?V -4 yX— # preinv [1], preinv [2], preinv [3] £ b, pre 

invtll^^n-^-f ytftf- h^^-fgp[l] ttNMO S h =7 > # nmosp [1] ICJ: 
Vlf^y KKH£ittSjftT;fc»J, ^'M >A-#preinv[2]©;7n--r>f >lftf- 
h^fgP [2]liNMOSh7>i/'X^ nmosp [2] IC «fc »J > KtCg^£ tlT £ *J 
. ^"U-f >A-^preinv[3]©7n-^>f Z/Wf- h^fgp[3] tiNMO S 
>S?;*#nomsp[3]tC<J:y ^> KtCg^S *lT V^„ £ fc, 021lC;fcVM:> pr 
einv[l] , preinv [2], preinv [3] 0D$ffW'fg^3§B^& o fc3g£^te0 2 5 IC^-TIU 
ETC* tt#*switch[l], switch[2]. switch[3] {C£ »;*jRfttF?7> KtCg£$!£ 
*lT^<5 0 ZLCD|H|j&tC£^T, ;* >f >>f # ©7 n > ?7f- bSSWg 

m, fgpUK fgp[2], fgp[3] £#*t|Otf>BfMtO. ^ 1 ©B£Mtl, 2 © t2 
. ^3CD^Mt3lC^J«|^t-<5o -fib, tO, tl. t2, t3l±M^S^M^*>U, 
momm-Vlt. t0<tl<t2<t3 £bfc„ tOT?&. A^fg^S^input [IK input [2] 
tcm2gm^^ ^> »; , f gP [l] , f gP [2] , f gp [3] * nmosp [l] , nmosp [2] , nm 
os P [3] {C<fc *j V=7ls FlCg^$*lTV*£„ 021© Cell type H (Z> iC £ W" 
&ctl[lK ctl[2K ctl[3]^?>^a«S^I:^^CA^J$tlTV^fe^##«^$:. 0 2 
5<Z)lHlg&T'l±A*##^input[l] i; »J ftRflMilCfiffl So fcfc, 

02 6&0 2 5 IZ&tf&zfV -f >7^-^©$HfflIffi© switch [1] —switch [3] (Z)fS 
*> y ic^y y # A^J^ Srftjt t U ^ U 4 # © 7 □ 

—"rll/Vtf- hfgpfl] ~fgp[3] WtffiNMO S F E T"Zrfe<5 nmosp [1] —nmos 

p [3] Mffimm^&WT'm&w-^mmzmmvtmiztezNMo s f e tcd®^-^- 

£J«Mlcm^m&lCfc y , *=fo«V>^Mlca!i®T^lC5&SNMO S F E T(Dffl 

mm^£.w%Mizy^y \?m&£tez>m-%* swsignai^tc^JinLT^u^ > 
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;1-#preinv [1] ~preinv [3] <Dl®Wfc%:ftt)mf8.%:mLf=.%<DT%>Z>o 
[0 0 6 8] 

t§„ ^Mtl*l?liNMO S FET7r&£nmosp[l], nmosp [2] „ nmosp [3] 
ITfe'J, switch [l], switch [2], switch [3] \%ff=y y KJCSBKStlT v^§ 0 B# 
gftlTtt, input [l]j^P>0 2 1 ©Cell type HEI]&©preinv [1] (D^Jffi^CDlSKC 

os P [l] tt5g^TS4x, switch Ki:©««3fil«aWfStl«»JC|gaStl* 
o 3©#«I^K:«J:»;fgp[l]©*HB'ffc««^T , r45. ^Mtl*vP>^Mt2^ Tii 

„ nmosp [2] „ nmosp [3] ^ilbtfc U , switch [2] , switch [3] \%^=y y KJCSMB 
3*lTV**. ^Mt2-et±input[2]*>e>preinv[l] ©*JlBft©H8rfcB&K/?Tj£©«' 

te#BJiD3*iTv*s. i©«JB*??nMosp[2]ttaiWrSti, switch [2] teV^y Kii 

©S!Kl3^aEWS*tti«CK:|e«lStl«. B#Mt3tC;J3<,NTkJ:preinv [3] JCoV^T H«* 
[0 0 6 9] 

z<Dm&mwF*m&i/$=LU-y3yiz.£*)mmvfc 0 ^©^^027 ic^ 

-To W8t#fg©??«/&£f? ^«J»fti^ra*K:A*«-^S8^input [1] icEfrOnStiS 

«fi©If;^->f:<fc>JE2 1© Cell type H@%CZ>|lN&S/3 a. I/— 2/ a > 

a >K£^TW:, liS Sr^-TSfc input [1] 0>#^ICI$#SJLTA:27 
bfc#, A*«#«^input[2]K:»aS:^-r«fc«)CD^S:^«bTA* , r 
<&£fcfc"BTtB*e&<6U d*l WA^M-^ig^ input [1] , input [2] (DM^IZ^WC 

ft e> z: i: ic «fc »J , itiMtSf- * & AAte-W? J: *; l$Hr*-ttcJBI» U 

A*-rsz:i:^«rigT*feSo 02 5jcasbfc«fc-5J&iaKS:tta««bfci6*ia» 
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#2 000 — 005942 



_bKUa0BS*i**^&^-tH-e*»&. M»Xtt»3aS:^fiR-rsBS{CiE«E«n©« 
®^»4©lft#K:ffl^'r«. ~?tet>*>, @2i©3o0^'j>f>;t-?(Z)7n- 

h*mmz%jfflit-tz>jjm-e&z> 0 02 8 (to tt£&6£<z>?gjK6(z> 

ffr&JCffi^-t*. "tfcfr*., 02 5fcfcV*T»3£j*G>fc&©te^&input[l]K: 
A^tS^tfeSo 02 8 (c) tt»ffi&^^*«#&l*^ia_fctC^«S* 

[0 0 7 0] 

(mnomm 7 > 

02 9 lila-D >MO S h5>^*©7n-f-f b<D%}ffifc(Dffi 
. 02 9 (a) tt, 3AMf?:^, 7 n -^W > iff- b^f lt#NMO 

sfeW- h«^ckicm*n^tifeM#ic «fc vmmtf:miiir2>ziiT*75>F 

ttinput[l], input [2], input [3] T* & y , £-*#*C r C 2 , CglC J; y # Z? V 

>f>/t-^©7n-f>f y?tf- hJB^fit^giiBstiTfcy, ^©fit&NMo 

SFETCliilTSy> 3©NMO S F E T©^- hti^ckt U — n-D 
>MO > A- fcpreout, ffi^y^y -j 7 -C7>m;*j3gH^£ outputs 
Lfco 02 9 (b) fc*02 9 (a) CD — a. - D >MO S # fc^^S p 

l'a-n>MO S £ nIli-n>MO S b "5 y ¥ * * <D<gM& 

ITVa§NMOS FET0§IMi:3©NMOS FETCD^S, 3t»r£;*-f y 
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mMlst=.» z:fflpi^a-n>MO s b^yis7,$(D>f- h*-A-^y-fmM. 

^*S:C nc , £L,fco input [1], input [2], input [3] (Z)£.* 0>m&£ V 2 
, V 3 i:U flt<DS&£V flr mWM&*:V dd . ^>K«&&V SS , preout 
©«&£V pr<r ^- bmmc ktf>«&£V ck £bfc#£\ f lttf>m#*Q f lt » 
JSAT© (i[13) &"Zmt*ftZ> a 
[0 0 7 1] 

[fS: i 3 ] 

Qm - Z^ t - F,) + {C p2 + C p3 ){V m -V dd ) 
1=1 

+ {c ai +c aS ){v m -v es ) 
+ c ne (v £t -v e& ) 

+ C^{V^V m ) (mi 3) 



[0 0 7 2] 

lit', ^>K«&V ss £V ss =0£^U r0NMOSFET$:iSti 

> -f£;b*>v ck =v dd icu v flt =v ss =o^u nt&$r9>K*fire*jJ8ft; 

>mos V pre =V dd £:&»K ©JB^bfirCOA**^ input 

[1], input [2] , input [3] V(init) r V(init) 2> V(init) 3 £L£ 

M^^CfltlC^$tlS«#*Q(init) fU liJ^T© (»u) 5*re# 
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[0 0 7 3] 
[&1 4] 

(in) 

[0 0 7 4] 

, (mi 5) , mi 6) , mi 7) (b&^.tfmv&'D. v ss = 

o, v ck =o-e&s 0 

[0 0 7 5] 

Iii5] 

= tc t (v m - v;)+(c, 2 +c p3 ){v m -v dd ) 

+{c,*+c pl )(v m -v pn ) 

+C ac -V m (mi 5) 

total L***! I 

(»16) 

<w = ZCy + + tf„ 2 +C p3 ) + + (« 1 7 ) 

1-1 
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[0 0 7 6] 

5V fit^— ^-n^Mos^^/i-^oil^iAs^t^t y, v fit & 

0jw u t v % & » - a. - a > m o s >r > a - ? <d xtsm^-om^m. z zani t 

1 6) ^^6. Cj©fD#c pr c nr c nc icit^T##ic;*:^t§ 

1§rttV flt teT3Btf> 8) 
[0 0 7 7] 
[&18] 

^= ^-i^/^-n^)/) - 7^-{Q S t-Q{^t) m } (»18) 

3 
/-I 

[0 0 7 8] 

-*/3>iz£ vmuisfemzms oAt^ms i ic^-r 0 029 (a) -e^bfc- 

, (Wil 8) 5£©3M££J:tfC>C p2 . Cpg^my^-frS^SffiCT-feU, SI 
(V dd ) © l/25a^|^feS-zL-n>MO S-f >A-3!^O0 

2 9 (a) (Cat-riSIS&$:i/^ ^ I/- J/ .a >*f#UCLfc 0 EI 3 0 lC^-T®g&©S/^ 
=LU-Zs=iy%%mZ. tiJMitWffl (EI*, initialization time) {Cck©«&& 
«SC«&lCbflt£?^> K$:l^t5NMO SFET^iSt, input [1] © 
«&£V dd lC@5£U input[2]. inpuit [3] £ If^y K«&lC@5£ U ®mt<D 
^ input [l]%mWMmz&*>> ?£lCinput[2] <Z> IC U JglCinpu 
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#2000—005942 



t [3] r hx*m*>tifc 0 ^a>m^ ^mit^oymm sq (i 

nit) flt ttQ(init) fU =C • V^T**^ £T(DAiJ^<Z>m&#V dd &C3iLfc 
HI©tfiQ flt ttQ flt =3C • V d( fe&*K V fU liTIB<D (tfiC 1 9) ^"T? 

[0 0 7 9] 
[Rl 9] 

^=f'^>^ (tl9) 
[0 0 8 0] 

030 i}^±x<DXij^t>mmmm^ o fc^icoutput5§^«&#M«i- s r 
3H1 03 oi?$/^a.ix-i/H>Lfciirji&i:i^Diag&TMfl:^ic. a*## 

3gRMnput[l]©m&lC(5/8) • V dd . input [2] (1/4) • V dd , input [3] 

3§B^«&lC(l/8) • V dd 5:#^Tflt<DM'fl:S:^o^#^r©llIJ8&^^aLlx-t/3 

[0 0 8 1] 
[R2 0] 

Q{™*)m=C' (I + ^ + |)- ^ rf = C^ ■ («2 0) 
[0 0 8 2] 

fc^MO^^out P ut^(Z)«fi:75)W^-r-g)o £fc> 3<Z>t$©flt(Z)«£mTSB<Z> 
(12 1) ^tCJ&y, 0 3 O0i/$ab-i/3^t-tt5itl:it^T'§ 
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So 

[0 0 8 3] 
[»2 1] 

^=|^>^ ' (*2 1) 

[0 0 8 4] 

Z <D Z t. <k *; , A#S8^tf>«& i: Z £ # «rfgT*& S 3 

[0 0 8 5] 

(H«g<Z)^8) 

H3 2S, m 1 1 £»(«©ia*&*lf*T*&y, ^a-D>MOSh7>^^© 

&##-T S i: ic «fc *J 2 H 2 A*^|gc©^^-;i/ggi5t $:M#Jc^Brtgi?*>S d i: 
^^•Tfe«)(3!)iai2&01?feS„ m&<DW}ftmmiZ® 1 ltf>Cell type Billfit^ 

(D 1 •Dt'$>S. 

[0 0 8 6] 

e> # e> *i fe m & & ftat is » tc is w e> tu -f > tr - # > * m »m * m v * t 
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[0 0 8 7] 

mz>(>¥-#y*m&i®iz.-D^xm3 3 urns 4 zm^xMrn-tz. 
fem& i x% s v 1 n mowtfem&m®. 2 x & s v 2 & m ^ x&mm& & u 

~n - □ >M O S A 2/ A— # <D K±^^-(0 — ~d X%> Z> ctl3g^lC#fc^i" £ EfS&tf) 
*I«HT?*S- «J£«fil S^tS^A tl?^«&2 St B Ski© 

jSSE*?R[l], R[2], R[3h -R[k-1], R[k]T?8BRU ❖fiffiSi^lSr© 

<y ^ s w [1] , s w [2K s w [3] , s w [4] , — s w [k-1] % s w [k] , s w [k+1] 
T'^ML &^HT?;&£>,, V^Vg^yfioiitS,, k + 1 

M©X>T ^©tpCD s w [1] £ s w [k+1] SrlgKk-lfatf^fr^lotf):*^ V ^ s w 

f»v 2 tfet^s. roiifm, cti^ic (i5t2 2) i&xmzn&m&v ctl 

[0 0 8 8] 
[&2 2] 

^=-^— + 7 2 i;#]) (*2 2) 

[0 0 8 9] 

03 3#T*fcfc, ffim^&JfeaS^i&^-t-SS^lR^-effilRL/fe^ MO S h 
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[0 0 9 0] 

rL-n >mo s>f >A--4fCDAASS-?-©— -3*e*>«ctijB^K:«i&"r«iai&©*i 

fc«Jt*ffi2€:^"rsSB^B©raK:#>9r|iJSfe*«JI«C[l], C [2]. C [k-l 
K C[k]?:tt5kfi0§i$:j|^ 1 o©^-f y* 1 — # 

©SB^ttiB^BKlftiKStl, fl&#<Z>3g^J±£->$r;*>f s w [1]. sw[2], sw 
[3], sw[4K sw[k-l], s w W fc^LTX>f ?f s w a 0-*0J(^ C 

©lo*e»SctlSg^-Kll6ilft3*lS. *t\ s waS:^A{Cg^L, 

X>f»;f sw[l], s w [2] . s w [3] , s w [4] » s w [k-l] , s w [k] 

X>f y ^ s w [1] % s w [2] , s w [3] , s w [4], s w [k-l] , s w [k] &3g$r 

fS. 4\ X^y^swfrh s w [2h sw[3], s w [4], s w [k-l] % s 

w [k]CDtfi^?> s w [h] 0>*&#ai£ii\ X^fy^s w a $:^a- D>MO S >f 
> A- # ©A#®M&*ctl»^K:igjR«. ctl$SH=-£ n - n>MOS>f> 
A-^07n-fO^-hWii?:C ct ,i: X>f s watfctljg 

sgmc (ifc2 3) ^©ifiv ctl l:^5 0 

[0 09 1] 
[»2 3] 
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[0 0 9 2] 

[0 0 9 3] 
[0 0 94] 

l/-J/a>mB3 5fc<fctf0 3 6tc^-r o 03 5tt#3»W«©«*C2fe»K Bf 
. fib, MmZ7-;Vi£T*mmhTl3V. input [l](Z)#$:X r input [2] © H & 

x 2 tu x' r x' 2 ttfnfftx r x 2 ©i^ai«;MKS:^-ro 

[0 0 9 5] 

W i ] 

* i 





I 


n 


m 


IV 


V 


VI 


vn 


vm 




X'i * X 2 


x. • X' 2 






x 2 


X 2 







[0 0 9 6] 
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[0 0 9 7] 

#2 A^t!t©^T©^ai8t5tS:^«rig^-^-n >MO SllIS&©#^$:^-r 
0-e&5„ 03 2JC^bfc@g&i:imCtilgS:^-r-5^, 4>&V^©:/U^>A- 

-zizttm-tzmmznm-tzz. t#«rtgic&£ 0 03 7ic^Lfeim^©^# 

itl^l llC^LfcCell type B <DM^<om^ trk(D M *&%m 

, ATJM-^^inputtl], in P ut[2]#&ffi£<D#fgHift«&A;*rr*ii:, 

:7° U >f * CD 7 n -7^ > ^>7* - h «r*Jj0ft"t- Si^lC, «U»M-&«»ctl [1] 

, ctl [2]^P>#M«f£S:A7J-t--2>^^M^oTV>S„ 0 3 7 (Dm&T* 2 # 2 A7J 

mwlv> ± x o) wsm mm. & & /&«rtg -z $> & ^ n & mm v ^ =l v - >> 3 > £ y 

Lfc. 0»S/^3.l/-S/a>|g*T»«#« : J : ©*ffilR^Br€:H3 8, 03 9 1C 
jgs-f. 0 3 8£ J: &m 3 9<Z)ffitfttt/£ s e c#^T?^^S:, JKWtt^-JB^O^fi 

#K3U H3 9li**fj»B8»€:8o©K^K:^W-T^LTV%S. 03 9 1C23 

w««-<r©K^©3KiHcttTiBS2<z>ay-eS)e. fiu Mmty-jv^xm^h 

T33»;, input [1] ©H &X r in P ut[2]©MS:X 2 i: bfec X, j 
[0 0 9 8] 

[*2] 



i$k 2 





T 


n 


111 


IV 


V 


VI 


"VII 


vm 




X\+X 2 




x 2 


X" 2 


x t 


x\ 


X.-X 9 , 


y a -x 2 
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[0 0 9 9] 
[0 10 0] 

(mmommi o) 

fc0-e&s„ 04 0 (a) T^^tisie)^mt^*©*:^J^*^M*i?*> 
= o h l t=.M&. rm (^25) ^t^$*is 0 

[0101] 
[«2 4] 

= c • v dd - 

[0 10 2] 

(ffc2 5) ^ > T?a$tlS«#a©i§^#'KlCoV>T, m^m^S:V dd lCbfe# 
-££0. 5V dd lCUfe^S:04O (b) lZ7jk-? B 04 0 (b) tC 1* £ #$|& 

*mi*«S*&«:V dd T?«teffcLfc«£^-r. 04 0 (b) ^ IB©* 
#^finf&#V dd ©l§-££^tU 'fit©/jNSV\ffl^O. 5V dd ?:*LtvvS 0 0 3 
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0 (b) <D0. 5 V dd ©#-g•^C^V^T«&^f^•rS^^^)^raS:^9V^TV^^ 0 

— Mcmftv dd £Mv^T, o. 5 v dd <Dmm<DmnLT^zttM£mvien 

SZLtT^timiCO. 5 V dd <Z)«^S:fflV^Tm#*^ftIi•S^T^Lfe^ 
SIISTft*. I©^itt^4 0 (c) , (d) T'^bfco 04 0 (c) ©J: 
e>lcfeS^$:^T (i©»#ttt>l fcffi*) , 0. 5V dd ©m^$:m*tIL 
fc*^c*I{:*l!t*ifli:H4 o (d) <d&z>\z^ &§&#>e>*i£:B£im ( 

roD^iit =te q ) fcvv dd <DmwM&*wto-t2>i%&izi&mzwn-*z>mffi 
a & m u < -r s r t # m * & o 

[0 10 3] 

04 1 (a) &03 2<D-7V4 i/^-^CDloSflJtU-htffeHT?**;* 0tf*<Z>ia 
lc£tf££*l& a 04 1 (b) (3f^a-D>MOS>f>A-^T'H 0 

4ot^b itwst & want z> mm *wmt z> jj&vg>mm& zwml r=.m^ n m 
ffi&«^&*«-r$ri:#«rteT?a>s. fflfflm^^ctnzMz.&mmz&v 

na-n>MO S>f >/t-dt(0AASB : f''e»SctlaSg^^«®Xtt^9> 
ML ii»Ti-So ZLO^-f >yf©Mtt^iCMOS>f Z/A-#t.fLWrtrz.t.%*$ 
ffiT*$>Z> B 04 1 (a) O^a-D>MO S >f >/t-*CDffl»te#S8 : ?ctnc 3 
«IH©#|t«tt (h r h 2 . h 3 ) mt7n-fO^- hSrOTffc-rS 

mnis&ffigkZmi ZKL^t. 04 2tC;J3^T, «ttttl©raS:/tsec^fi-C, 
#&#*<Z)$SB^©*fe£^LTv^„ o~o. l /tsec3^g^i©fe»©*;JBfl:i* 

rau, mftiu mfriu&mmiztijmimmzmvT&z. iu m 
iz&^Tm*zmmtfmmzftr^z>z.iitfwz>o 

[0 10 4] 

— 04 3&04 1 (b) CD-i-D>MOS>f^-^©®Sli/^al/- 
2/a>|g*S:*bfcBrT?&-»;, IRfA. ipg&Bf £ K 0 4 0 tHWfft*. *JSI 
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flSOlSia, E#I> IK IIIOAiJ^^inputU], input[2]©m^ : fo®4 2 t 

* > K«fiffim*ra. t^t>^i4 i (b) ^ ctia 3§mc-£x.s«^«& 

ffr&tJB#fS£w r w 2 , WgOi^lCg^I, II, III©W!ftl$P^C#*^fls3i* 
£ 0 -£©*£HI, 04 2<Dm*^output(D«^i:l^^output^©«fir#ffi$:^ 

miZ®Mfc?ZZ£tf-%ffiT'$>Z>ZLilt>mZ>. 04 1 (b) IC&V>T&, /Uh 

^ > z <Dmm$m*mtiim*£.frte u ctia$g§^£ 7n-fo y$*- h © 
b) & -j&ff; v t~ m 4 4 (D m9&&m$bT* & & . 

[0 10 5] 

04 4 ft, — a-D>MO S>f >A-#©ctla^©f«M£lCjgmi^£^*l^ 
04 1 (b) (Z)ctla^lC^$|£4xTV*£ PMO S FETtNMOSFETICf 

iStS. £fc> C l lictiasg^t^n-^^ yf>f- htKDm&^MizM-r&M. 
^JltCJ&y, C 2«:itt#JW*£fc£ 0 Zl©2oCDM^-5#MS:#o^*$:swl 
, sw3T*#ji, 3imT?^<5 0 ifcR2SR 1 izM^Xmmc C2tC*fLTM#l 
ICgEg^tife^^^^So r©R 2 lix>f y^sw2 UT R 1 tCg^S*l 

[0 10 6] 

04 5fciu M^M#3g^fCP|Jin^^5:M$tlfc2ll©«JE$:^lASc:^T'2 

M2A#^ifc<z>:£T©i&«ii9ffc£ii^T^£> 03 zizTjk-tm&umvmffizm 

&y. AND£XOR^fg#|g^£nTV^#I , 'e&£o ©tCjfe^T^H&lCB^, 
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«HB#sr?xti [ik cti[2]. cti[3]izm^^^^mm^Mm-t^^nx-AND 

^-m^Sr^LTfey. 04 7 04 8 ^»»RSH«Lt v>£ 

Zl££^!LTV^ 0 04 8©#K^I~VIII<Z)^JS^«5M»^4^-/^*S:«V^S 
fcT8HCD*3©j8y-e&*o ffiU input [1] ©i&Xp input [2] ©ffifcXgi; I, 

o 



[0 10 7] 

^ 3 





i 


n 


in 


IV 


V 


VI 


Vil 


VHT 




XV x 2 


x,-y 2 


X' 1 


Xi 


x- 2 


x 2 


X. + X-2 





[0 10 8] 
[0 10 9] 

r tc j: y &atimj&<z>9g&&'e feoTl BHRtttB &*/*-r s 3 ii nfffi-e* 

.fcyttaKiHaaiBw^-*©*^^*^^*©*^*^^^^^*), g§a 

mm&mmnm®. & % «rtB k -r & . s tc 2 # & e> -f^m^mmm * mmm 
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mm^r-tn bt«jitgsfc«), Fv^Twmmmfciz. 
[an 

[02] 
[03] 

2 Kijm^ izn l x 3 -d ommm^ & m ^ xmm *m&t & m^<D * a y >r y a 

[04] 

zunmmz&^-^- u >mo s m^om^m. 

[05] 
[06] 
[07] 

Mwm^zr? y k«&jc@5£ u *j»-ffc &m&om®y $ =L\y~y^y 

[08] 
[09] 

[010] 

HIfff0tI^t5fe«)©-a-n>MOS|Hl8&S o 
[0113 

W&at^^- # &#«£fB &f£o 2 A^#M - n-n>MO S ®{&0 O 
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mi 2] 

7D-f >f h^i^MlT'feSi^ (Cell type AfcR) <Z>Hfi& 

[013] 

aiaW^-^fi^fflOftWft&ffofeli^ (Cell type BgfM) © ®B& 2/ :x 

i/ - 2/ a > £ &m3-ntiL<D&it zm-tmmm. 

[014] 

* uwmm 2 a^m^m-^.- □ >m o s m&m. 
mi 5] 

7D-f>f htfU^ttfcJfflttfcTf&SIB^ (Cell type C&M) CD 19% 

[01 6] 

»MMfc^-*#l*M©*#ft&ffofc»-& (Cell typeDgjJB) ©EfftS/^a 
V- 2/ 3 > <fc S«mMfc©3£ffc fcaVf 
[017] 

^Sfiim-5 i -^^#M©^J«l'fb$:fTo^^ (Cell type Dgj/g) ©HKS/^a 
b - 2/ 3 > <fc Sfig^mffi©^ fca^tftTgH. 
[018] 

mmm&^-zuwmmzn^ 2 A^M#«-n. - o>mos mmm* 

[019] 

2/?>f- H3^S*»*ja«»T*»StB^ (Cell type E£«) ©®i& 

2/ ^ 3. l/ - 2/ 3 > <k & 3g^«&©M; & ^-r m?^0o 

[02 0] 

aft3S*«5 s ~*#**ffi©«J»ft&fTofc»# (Cell type F^M) ©0^2/^3. 

i/- 2/ 3 > j: sfls^ffi©^ *B+mmm. 

[02 1] 
[02 2] 

a&a^aHfjtfJC^WlcWffm^SrAAL/JKWS^ (Cell type G) (DM® 
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*/ $ n. I/- is 3 y <fc *SSmtffc(Z>3£ffc 
[02 3] 

l&a^^-^^ffi©^a^5:ffofc^ (Cell type H) CD EH» $/ S a !✓ - 
[024] 

fmt 2> » <z> «9» & 7 n >y * u T ff 3 <d tm?&*i/£0o 

[02 5] 
[02 6] 

[02 7] 

■ fcft©1W«Hg# h^ffi<Z><g#£ ^ U -Y yA— 9- V>i®MttM\z.X± 

[02 8] 

MRXtt^a&^ftS-f&^CDA^&^WiKiSig-rsftE^&SiW^-SH. (a 
) &AiJ-rs«^ (b) 1 

ooSntlftdirbtXAt*^, (c) &«»CDSB^-±-e«r 
#«JL#ttLTA:fc-r*»^. 
[02 9] 

(a) SA^jSB^&Sr^ 7D-f>f b«WMOS FET{Cj: ^ 

9>Kfc©aHB, 3SWfS:W»3n*-a-n>MOS>f >/X-*ia»H. (b) 
\% (a) ©^n-^^^yy- hfltKl»«S*lTV^*JI=feflSt>;ffibfc«fllfia 

B&0„ 

[03 0] 

3 Ai7— a-D>MO S # JCi3V>T, 1 o©A:M^K:S»fMfcS: frill 
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tC W -5 #S8^«tt©«^BI. 
[S3 1] 

3 A* — a-D>MO S>f >A-#{C£^T, 3 -0<Z)A;fr$§B^C#*«^«&<Z> 
5/8, 1/4, l/8©«&£ifr&IJb:7n--5^ > bOWmtZfi^fr 

[03 2] 

3 o ©^^-©#3^^ & ^ -t z> — ^ - n y m o s ®& ic y u >f y A - # © 7 n - 

x»©£T©»3aw««:3S3i-r s r t # we* s latter. 

[033] 

#n«fi^«ffl©>f >tr-^>^ia»iH© i«Sr^"ria»H- 

[034] 
[03 5] 
[03 6] 
[03 7] 

2-D(D'mmm^t$B**i^-t2>— =l-u >mo smi&&c:7a-5^ y7>f- h£3a 

[03 8] 
[03 9] 
[04 0] 

■^ffi«fiA*i:B3ai*(a©i©ra*BM»t J:« 2|l«ffiA*3^— a-n>MOS h 
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r^m^mm^m. (c) \%\/2<DmwM&*&&m$u%mttt^v>wm. 

[04 1] 

2 o<DA#fg#3S8^£: 1 o®MliWI:tt5-a-n>MO S >f > A- # 
m&m. (a) l*M3 2<D-7V^>rt-*<Dl-DZT&*)±\ft~m$&m> (b) 
PPiO^$:®IW^nfe2#[«^A*{CJ;»J (a) CflMB&#oEn»0. 
[04 2] 

2-D<DK±m^^-H lo®ilW^5:ttSS4 1 (a) 0-a-n>MOS 
tc & w 5 #^^©«fe^®„ 

[04 3] 

2oOAMfS8?i:loO|||l^^tt504 1 (b) 0-a-n>MOS 

#2 2 mm&tfAJj £ r £ ic j: y m& -sua «rtB& ^ t zzk-tm 
&i/5.3.\s-t/a>ffi%kiztevz>&3$&'<Dm&mMm a 

[04 4] 
[04 5] 

swtfi: & «rtg & - a - n > m o s im&Bi. 

[04 6] 

m&zw]B~?z>mmmwmiz£z> 2iteA*-a-n>Mo sun&caimi&s/^ 
rLp-s/a><ts #a» tc w « nm&M 0 -e & y , and^xor ^fg tfi^m 

$tiTV>SM$:^-r«^^0o 
[04 7] 

«ft S: ^ jD-r 6 ^ia»B & « i i: ic «fc y 8t«IB 2 
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[04 8] 

& £ a ± m ^ n -? z> — =l - n > m o s 0 m a> m s& i/ ^ ^ v - %/ a > ic <t y * &> e> 

[04 9] 

*£5fc^*HC?> 4 A± L U TIC J: £ nr^tft39flS®«IABr. 
[050] 

flfcfe&fcKB-e/i/* ^ p * -9- & m v% & ns^mmommm* 

[05 1] 
[05 2] 

iiS'a-n>MO S-f >/t-#®Sre (a) l/-f7?h0, (b) (a) K 
fa«©X-X' T*CD»Tffi0. (c) nAMiS-a-D>MO S-f >A-#HI 
%0. 

C nl ~C n3 : nSla-D>MOSb7>^^0^-W-A 

C nc : 

C nj : -7 0-5^ ytf¥- h£7^y FI:llt5NMO 

SFET®Kl/-f>i:Si (X«^3i;i/) 

9 y "/Wit 

cpal, cnal, cpbl, cnbl, cpc2, cnc2 : b =yy^ ^ y S/ a y>f— YW^^^i^^ 



ck 

cnl, cn2, cpl, cp2 
ctl [1] ~ctl [m] 
ctl [la] ~ctl [ma] 



NMO S F E Tf- hMffi 
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f gm 

f gp [1] ~f BP [3] , fgp 
f It [1] — fit [■] 
init 

input [1] ~ input [n] 
mpreinv [1] — mpreinv [3] 

nmosp [1] -nmosp [3] 
output 

preinv [1] ~preinv [3] 
R [1]~R [k] 



NMO S b^>&*# 



sw [1] ~sw [k+1] , swa % swctl : Zk-iyf* 
TG-A~TG-C : h^^^^y^aV^-h 



5 8 
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m 8 
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m 1 5 
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m 1 6 
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0 17 
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